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Flickr users: stancia, rh  creative commons
Studies within and across domains  
research practices & needs           e-research libraries & repositories
Vasconcelos Library Flickr user: rageforst creative commons
•  How should research data communities be defined for curation purposes?
•  What domain differences make a difference for curation requirements? 
•  How do we aggregate and represent data collections to add value and 
aid access and use for researchers?
  
Range of organizational approaches and purposes
No one-size-fits-all solutions, but alignment ultimately needed.
Are there common collection, representation, and service principles?
disciplinary data resource building and sharing
geographically based cross-disciplinary data resource
local cross-departmental data services
 institutional repository guidelines for data sets
  
Particular focus on “small” science
Data from Big Science is … easier to handle, understand and archive. 
Small Science is horribly heterogeneous and far more vast. In time 
Small Science will generate 2-3 times more data than Big Science.
(‘Lost in a Sea of Science Data’ S.Carlson, The Chronicle of Higher Education, 23/06/2006.)
big science data
small science data
resource & research collections
  
Information and Discovery in Neuroscience Project
Greatest advances - data visualization & brain anatomy expertise
Highest impact information – 1) specific, outside domain; 2) protocols, 
instrumentation, experimental context
 Tensions managing data repository efforts & scientific research activities 
Investigating functions and roles of repository  (Melissa Cragin’s dissertation)
Depositor & user perspectives: 341 multi-scale, multi-format data sets 
- cell biologists, microscopists, modelers
• Registration, certification, awareness functions
Implications for moving “research” collections to “resource” level repositories
Used with permission from NCMIR 
Roles and functions of a disciplinary repository
  
Used with permission from B. Fouke
Unique geographic origin, diverse stakeholders
Examining feasibility of coordinating and curating Yellowstone data
    - Bruce Fouke, U of I, Depts. Of Geology, Microbiology, Genomic Biology
    - Ann Rodman, National Park Service
   Data collectors, ranging from experts to citizen scientists
   Range of research questions, potential for more integrative science 
   Many “collections”—past, present, & future
  
Local multidisciplinary research community
Faculty Population for Initial Needs Assessment by Department
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Illinois State Surveys
No. Dept/s with <4 faculty
Natural Res & Env Sci
Civil & Environmental Eng
VeterinarySciences
Crop Sciences  
Plant Biology
Architecture and Landscape Architecture
Agricultural Engineering
Geography
Geology  
Agr & Cons Econ 
Animal Sciences   
Atmospheric Sciences
Food Science & Human Nutrition
Mechanical & Industrial Eng
Animal Biology
Waste Management Research Ctr
Anthropology
Electrical & Computer Eng
Materials Science & Engineering
Urban & Reg Planning  
Chemistry
“Faculty of the Environment” Data Needs Project
Survey of 110 members distributed across campus 
assess data management and curation support options
response rate 34.6%
Collaborators: Bryan Heidorn, Melissa Cragin, U of I Environmental Council
  
Data archiving & sharing
60% “archive” generated or collected data (no offsite backup)
61% expect to keep more than 10 years 
  Most demanding data activities
Data entry & transcription
Data processing, formatting, and transformation
  Most difficult management activities
Getting data in right format
Keeping up with data and large data sets
Data backup
  Greatest needs
Migration & conversion
Storage of data for collaborations
Development of archival procedures
Database design
  
Comparative study across sciences
Curation Profiles Project (IMLS NLG 2007-2009)
Investigating scientists’ data workflows in:
Scott Brandt (Purdue), PI; Collaborators: M. Witt & J. Carlson, (Purdue) 
M. Cragin, B. Heidorn, & S. Shreeves (Illinois); 
  
•  derive requirements for managing data sets in IRs
•  develop policies for archiving and access
•  identify librarian roles & skill sets for supporting archiving & sharing 
Biochemistry
Biology
Civil Engineering
Electrical Engineering
Food Sciences
Earth and Atmospheric Sciences
Soil Science
Anthropology
Geology
Plant Sciences
Kinesiology
Speech and Hearing 
Earth and Atmospheric Sciences
Soil Science
  
Data collection and analysis
Interviews 
-  with scientists and data managers
Case Studies
-  with selected research groups in
geology and civil engineering
Focus Groups 
-  with liaison librarians on their
work with academic researchers
related to data issues
Needs Analysis 
-  policy assertions for
preservation and access, 
based on researchers as data 
producers, suppliers, and users
Curation Profiles & Matrix 
-  detailed disciplinary profiles 
compiled in comparative matrix 
  
Profiling complexities & differences
 Difficult and ad hoc
 Well-known researchers receive direct requests 
    for data, often based on publications
 Field-wide repositories
 Many journals require deposit of CIF files
 OAI-PMH tools becoming available for CIF files
Accessibility
Crystallography
 Depends on source of funding
governmental and private grants, gov. 
institutions, industry
 Ownership of and right to the data range from full  
    to very limited, some long-term “embargoes” 
1. spreadsheet size – under 1Mb
1. Excel spreadsheet
1. “Reduced spreadsheet” – table with
average values for multiple observations
 Most often requested by others
Geobiology
 Service model
provide a service to chemists by solving crystal 
structures
 Ownership of the data is ambiguous, and require
    negotiation before data “hand-off
Intellectual 
Property/Data 
Owners
1. Each image or “frame” ¼ to1 Mb 
Set is approx. 2,400 frames = approx 1Gb
4. > 500Kb
Size
1. Binary data – image
4. Crystallographic Information File (field-wide standard 
for numerical data)
Format
1. “Raw data” 
 Most information rich, long-term value for re-
use
…
4. “CIF file” – crystallography exchange
 Most commonly shared data type
Type
Data 
Characteristics
  
Extended analysis and applications
Further develop detailed profiles and comparative matrix:
System Guidelines 
- identify and clarify assertions:
(“I want share data as soon as it is produced”)
translate into formal curation criteria
Assessment & Evaluation 
- requirements evaluated in terms of current systems and 
technologies for implementation in the “real world”
Repository Application 
- determine how to support researchers in sharing data as 
appropriate and needed; explore implementing results into 
repositories
  
Instruments for curatorial practice
Resources from results:
Initial set of disciplinary profiles
Comparative matrix
Resources from methods development:
Profile template
Data-centric interview techniques
-  pre-interview worksheets to orient around data set as unit of 
analysis
-  follow-up worksheets for granularity around requirements for 
specific kinds of datasets
Interview clouds
-  to promote team interpretation and preliminary comparisons
  
Witt’s interview clouds
Representations of two atmospheric science transcriptions
  
Digital Collections and Content (DCC) Project
Developing cultural heritage collection registry and metadata repository 
for use now, but also prepare for  
• long-term use and analytical potential of collections (of collections)
Researchers have clear ideas about what data not to save, 
but curators need to be able to predict potential of 
use by others, especially for applications in other fields over time 
collective value or applications of the many, specialized & distributed
Purposeful aggregation & curation of collections
Collaborators: Allen Renear, Tim Cole, Mike Twidale, Amy Jackson,
          Oksana Zavalina, Sarah Shreeves
  
Addressing problems of scale & granularity in collection representation
Aim to build contextual mass
Building on UKOLN RSLP, DCMI, & CIDOC CRM
Collections as more than the sum of their parts
Strengths and special characteristics
uniqueness, comprehensiveness, evidence of X
Intentionality and collection interrelationship
purpose of collections
relationships among items, relationships with other collections
transformations and new composites
Item / collection metadata propagation
collection metadata establish scholarly significance of an item
but can’t propagate to items, can’t be induced from items
  
Professional education for curation of research data
Data Curation Education Program (DCEP)
(IMLS/LB, 2006, Heidorn, PI) – (Science focus)
Extending Data Curation to the Humanities (DCEP-H) 
(IMLS/LB, 2008, Renear, PI)
 Masters concentration in MSLIS, distance option
 Foundation in digital data collection & management, representation, 
preservation, archiving, standards, policy. 
 Emphasis on enabling data discovery and retrieval, maintaining quality, 
adding value, and providing for re-use over time.
  
Digital Libraries
Data Curation
Shared DL & DC Courses
Systems Analysis and Management
Digital Preservation
Metadata
Foundations of Data Curation
 Digital Humanities
Information Retrieval
Digital Libraries
Document Modeling
Electronic Publishing
Information Interfaces
Information Modeling
Ontology Development
Representation & Organization of Info
Data Curation Foundations Topics
Digital Data 
Scholarly Communication 
Lifecycles 
Collections 
Infrastructures & Repositories
Selection and Appraisal 
Metadata 
Standards & Protocols 
Archiving & Preservation 
Intellectual Property & Legal Issues 
Workflows; Data Re-use & Value 
Policy & Cooperative Alignments
Scholarly Research Practices 
Summer 
Institute on 
Data 
Curation
Data Curation Educational Program 
(DCEP) 
4-day curriculum for practicing academic 
librarians and other research data practitioners 
  
Partnerships with research & data centers
Advisors, instructors, internship sites, use cases & best practices:
Science
 BIRN (Biomedical Informatics Research Network)  Maryann Martone 
 Smithsonian Libraries, Biodiversity Heritage Library T. Garnett & M. Kalfatovic
 U.S. Geological Survey David Soller
 Marine Biological Laboratory Indra Neil Sarkar 
 Missouri Botanical Garden  Chris Freeland & Chuck Miller
 Field Museum of Natural History Joanna McCaffrey 
 US Army ERDC-CERL General William D. Goran
 Snow and Ice Data Center Ruth Duerr 
 Johns Hopkins Libraries – 1st Internship placement Sayeed Choudhury
Humanities
 Perseus Project Greg Crane
 OCLC Lorcan Dempsey
 Women Writers Project, Brown University Julia Flanders
 Unit for Digital Documentation, University of Oslo Christian-Emil Ore 
 IATH, University of Virginia Daniel Pitti
 Center for Computing in the Humanities, Kings College Harold Short
  
Questions & comments, please
clpalmer@illinois.edu
Center for Informatics Research in Science and Scholarship 
http://cirss.lis.uiuc.edu/
